Introduction
The aliphatic monoterpene 3,7-dimethyl-2,6-octadienal is a flavour additive widely used in the cosmetic and food industries (Menly, 1970) . Some insects exposed to aliphatic monoterpenes produce sterile ova (Masner, 1967; Slama, 1971 ), but little is known about the action of these substances on the reproductive system of mammals. We therefore studied the effects of treatment with an aliphatic monoterpene upon the histological appearance of the ovaries and uterus and the reproductive performance of cyclic rats.
Materials and Methods
Virgin Wistar rats from the Beilinson animal colony (~1 50 g body weight) were maintained in a controlled environment with 12 h light/24 h. Vaginal smears were taken daily at 09:00 h. The aliphatic monoterpene used was Citral (Fluka, Switzerland). Two methods of administration were used: 28 rats were given i.p. injections of Citral (300 mg/kg body weight) dissolved in 1 ml olive oil neutralized to pH 7-0 by boiling with Na2C03 (Abramovici, 1972) on the day of prooestrus for 6 consecutive cycles, while Citral (460 mg/kg body weight) dissolved in 50 µ 70% ethanol was smeared daily on the shaved dorso-scapular region for 60 (19 rats) or 100 (17 rats) consecutive days. The LDJ0 for Citral in olive oil administered i.p. is 460 mg/kg body weight and the dose of 300 mg/kg body weight was selected because it was the largest dose which caused no apparent toxic effects. We could not define an LDJ0 for Citral (Mallory, 1938 (Rugh, 1968) . These 2 types were counted together because it was frequently difficult to distinguish primordial from early primary follicles. (2) Intermediate follicles were those with more than one layer of granulosa cells (Rugh, 1968) (Ingram, 1962) 100) showed that the loss of 17-1% in the i.p. treated animals was significantly higher (P < 0-05, 2 test) than in the untreated (4-6%) and vehicle-treated (0%) controls. The values for the animals treated topically were 28-0% (60 days) and 31-8% (100 days) compared with 7-4% (60 days) for the vehicle-treated controls (P < 0-05, 2 test). All the offspring of the animals treated topically for 100 days died soon after birth (P < 0-005, 2 test compared with 60-day treatment group). 
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The histological appearances of ovaries and uteri from Citral-treated animals killed on Day 21 after parturition were similar to those of the non-pregnant rats described above. A summary of the significant histological findings is presented in Table 3 : the numbers of normal primaryprimordial and intermediate follicles were reduced and of primary-primordial follicles with Type HI atresia were markedly increased. The mean ± s.e.m. numbers of corpora lutea per section were similar in all the groups (Citral i.p., 12-9 ± 1-2; oil i.p., 10-3 ± 1-2; Citral, topically 60 days, 11-2 ± 1-8; ethanol, topically 60 days, 11-9 ± 1-3; untreated rats, 12-4 ± 0-9 except for those treated topically with Citral for 100 days (6-5 ± 1-6, < 0-05 compared with Citral topi¬ cally for 60 days). Graaf. 
Discussion
The pattern of follicular degeneration caused by Citral treatment is distinct from that normally observed in untreated animals or those exposed to X-irradiation and alkylating drugs (Mandi, 1959; Ingram, 1962; Röhrborn et al, 1971; Baker, 1973; Machemer & Lorke, 1975) . In such animals the oocytes and follicular cells are usually affected. The underlying process of physiological atresia appears to be unaffected in Citral-treated rats because the numbers of atretic follicles classified as Types I and II were unchanged, by Citral Graaf.
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16-1 ± 1-6 7-7 ± 1-3* (Jones & Krohn, 1961; Ingram, 1962; Harman, Louvet & Ross, 1975) and oestrogens (Harman et al, 1975 (Masner, 1967; Slama, 1971) and increased embryonic loss in others (Riddiford & Williams, 1967; Masner, Slama & Landa, 1968) . It has been suggested that these consequences are the result of competition between aliphatic monoterpenes and juvenile hormone receptors (Slama, 1974) . Other experi¬ mental treatments which affect oocyte viability, including X-irradiation (Mandi, 1959; Odor, 1960) and alkylating agents (Röhrborn, Kühn, Hausman & Thon, 1971; Machemer & Lorke, 1975 ) have a similar effect on mammals, e.g. diminished implantation rates and increased postimplantation loss. Derangements in the reproductive performance of the female offspring of rats X-irradiated before conception have been reported (Kochar & Batra, 1967; Byskov & Peters, 1972) , and we have found that the young of Citral-treated females also have impaired fertility (unpublished observations).
Since aliphatic monoterpenes, like Citral, are in widespread use in the cosmetic and food industries, our observations raise some serious questions regarding the effects of these compounds on human reproduction. Although the doses of Citral used in these studies are quite large, similar effects upon ovarian histology may well be obtained with prolonged exposure to smaller doses of aliphatic monoterpenes.
